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PROBLEM TO BE SOLVED: To provide the control device 
for a motor and a motor unit having this control device, 
capable of highly efficiently performing continuous 
conduction or wide-angle conduction, without providing a 
current sensor and capable of suppressing vibration. 
SOLUTION: A control device for this motor and a motor 
unit having this control device are constituted, such that 
terminal voltage during a dead time period for the switching 
element of the same phase is detected by a voltage output 
circuit 10, a current code change detection part 11 
detects when a code of a phase current is changed from 
the detected terminal voltage, and a first applied voltage 
control circuit 14 inputs a phase voltage applying command 
to a switching element modulation circuit 9, based on a 
phase of current code change timing output from the 
current code change detection part 1 1 and phase applied 
voltage. 
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HI 3 tf> (a) ^LfcPWM^y^^Jt^tC 
^-rSifcffriftlCioT. ^3<£> (c) lZ7r;Vtcm&<D 

ft. i3© (c) . (d) .■ (ft) \z3$\,>Ttxmj£<D$: 

mUfc 0 #%*T*IC V (e) IC^U^mJE^JC 

^f^-ren^omjE^^$:S3<o (f> tc^-r e fr*s. 

@3(D (a) £ (b) LfcmjE&T&tC^tt 5 

^D^tt^fcftO[V3$>^V>tt5tV3-C^6o H3 
o ( c ). fc^T^y — ^o$£^mm V u 0 

[v]fc3vM2E[v]x£>-5 0 
[0035] uta(D=i^/v3 uiz&mcjjfa m 
4) ^*rnj^m^^Hs^icov^^-r6o =3 

g|3<?? (d) C^tlffW^/^c w<Dt#. 7*; K 
A^*tem$£d 5 *V K8 uuMoti4(D 

dO^^ig^JEVute. i3<0 (b) l^LfcTflfl 

[0 0 3 6] ifctC. i3(0 (a) tC^-r<t Pi-> _b<U* 
>ry^>-^^-6u(0^ii^ (H) l£*^T. uftO 



fp]) 36^jE^[rJ (@4 0^fi3B^rRl) — »flSUT*^n 

^(om^m&v u coma^ri, @3co ( e ) 

K^-T AAlcD^F B 1lJii3V^hJ:E[V3. 
[0 0 3 7] *J6«10*-^©<H»3S«Kl^^T. m 

(e) iC^bTc^^ElC^m^^ ^ >^^^fPT^ 
9, 3^;v3l:Iti5M^^tiM^i/ 
[0 0 3 8] *am^^^o^^$riii§Ufc^$r 

5 J: 5«*»©tttt«r*!Wt5 r t J: 5 , *-?%)^ 

[0039] fam&tmmmjzcD^heticD&m. 

Ai^^Tmm-tZo m6<o (a) • (b) . 
RT* ( c ) ttw&tws&mj£b(om&*7Mitmm 

@ 6 ic^VNT. HH dsSAft J: ^ t-v Wtofg&b vxm 

SD^JBE^^CO^JE^^^r^f o 16© (a) I^L/cSt 

^^nyc^^r^-rg]T*fc6 0 me<o (b) ri^amM^ 

M$T0T^i- o ^6<0 (b) Jr^U^c^li, m6(D 
(a) lC^U^^lr^tbT^^0^^:t<^oTV^ 
160 (c) l^Lfctttefi. i6Q (a) IC^U 
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[0040] £jll<d£?k: x &mn&tftnM<o&#& 
0 c = — (0 ref — ^ ) 

[0 0 4 2] 6 0 ^telM"* 

BSIffl §rT0 6Odeg (n) fcU «&E 

O6OMl^$rT0 6Odeg (B-l).tt5h ^® 
<D6 OlflfflTe 6 Odeg (n) ©4§H±ft^ (2) 



tttmS + cHLftA (l) fc*D*ffl<*ftS. 

[004 1] 



T 0 6 Odeg (n) 

= T 6 6 Odeg Cn-1) 

K2=K2' GD<b£ 
K-2-0. 2 • K2' 

[0044] K2' 1*6 0«»»«rRjO*t3E^>r V «fc 
mmM-T^^) -C$>0, liJStfU tCSS^Ttt:. K2' = 

o. o 5—o. 5m&<om&H^z>. 

[0 04 5] (a) lC^Lfc3ffi»ttfc«fi«EEU: 

^i-*ftt&Dm»c*tu-c. ® eo (b) ic^ufc#fl§£ 
16© ( c ) fc^ ufcttJBtt. ««tA i o ftftrttHttntt 
m&&hitit*>mmtit9 ttv^c S6tf> (b) 

Ufc*ffi©i:5iJ:3Sn^:»&^tt. I6<D (c) l^U 



( 1 ) 

lCj:»mfc>ix6o 5fc (2) |C*5V^T. (n) * (n-1) I* 

[0 04 3] 
[&2] 

(1-K2-0C/6O! 

(2) 

0 

/j!V^^icttMiEy^>K2^J^^«)IClS:^LT. 

6 6 Odeg (n) MtlflfeS; (3) , (4) Oip 

£F©Jf55, 729, 102-^045?^ if K * 94&*rC*>*» 
[0 04 6] 
[^3] 



[O 0 4 7] 



A 0PWM=T 0 6 Odeg (n) / A TPWM 

l£*4] 



(3) 



6 (m) = 0 (m-1) +A 

[0048]^(3) l£*5V*T\ ATPWMtePWMlJ^ 
^<^^F^$r^i-o 5t (4) fclSS^T. AflPWirtPWM 

^ (l) % 5* (2) . ai« (3) ttittfSJi,*. & 
a**ixfcA epwMlcg<3v>T££fc:s&Ba>< PWM 
j^M^tc^; (4) fcttlFU nme to ^Ifrtio 
SXflF-MMbtttHtt l i 6 og»c 6 og&m 



0 PWM ( 4 ) 

[0049] ftlc. 5*ftfiRI6«rH:«ffl»«fl»tT*«)ix 
fc«0E»*«Vamp^miIffi«»*«o3ftS«£E»*a2 
OfrtmtlZth. *108«ra«EE«l»lHlttl 4ICAA* 

*PWEoffitt*ri6«>4fci?>«B*o* (1) (D%m<oVite 
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ttmfr&ftft^m a £g<5 V ^{fcfS^ 0 ref £ *:£ < 

^0 (n) $r^V^j5c^ (5) % 5£ (6) % RXfjX: 
(7) ^f,3^0E^^tEVu* x Vv* x &lf 



10 0 5 0] 
[ffc5] 



[0 0 5 1 J 



[0 0 5 2] 



Vu*= Vamp • sin ( 6 ) 



n&6] 



Vv* = Vamp 



sin ( 0 - 2/3tt ) 

[&7] 



Vw*= Vamp - sin ( 6 -r 

[0 0 5 3] ^ ^-f y^V^^|§lE]K9lc:oVN 
RISK (cpurtW) . y^Y*??^ 71) 

9 «^ i <D?Qton l &&m\B\& 1 4 *>t>HM$iwb 

*cf±:7-f — K'<y *$*VC6 0j[^@}^fr^T e 6 Odeg 

(n) &SSg1-5::*teJ:*K ift©P- 

i ^fp^omff^EE]^ i 4 ^mM^^^mffo^+B 



2/3 7T ) 



(5) 
(6) 
(7) 



[0 0 54] 16 ^^mS^JE^Oi^^^iJDm 

* >^m^mmm^ 9 » t it^-r^^ p 

[0 0 55] ^1 <DFP2ro®JE$0#PlH]& l 4 fc::fc$^T_3ltT 

6 OS^i^T 9 6 Odeg (n) ^^W:. 5£ 
(2) IC^cUfCcfcSlC. ^ISM 0 cO^ifef^O^T 
frofc L2>>U &5£tc^i"£ ? (2) T'^L/c 
fc^«:ai5>J*5>T 0I_6 Odeg (n) £U ^tLlCtt^ 
#T0p_6Odeg (n) ^fLT, ^^SLT6 0 
^H)WT9 6 0deg (n) <Dm&&?r ? Z. t hX'Z 

[0 0 5 6] 
[&8] 



[0 0 5 7] 



[0 0 5 8] 



T 8 I_6 Odeg (n) 

= T0I_6 Odeg (n-1) [l-KI-0c/6O) 

C8) 

KI = KT 0tg tfc=g0 
KI= 0. 2 * Kl' <Ot% 0c> 0 

[ifc9l 

T 0p_6 Odeg (n) 

= T 6 I_6 Odeg (n-1) (1-KP - ^c/60) 

(9) 

KP=KP' ^c^O. 
KP= 0,2 • KP' <Dt£ 0c> 0 

[^1 0] 
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T 8 6 Odeg (n) 

= T 0 I_6 Odeg (n) + 

[0059] w\mzm&m&$L*:mim~zw&\zn. m 
t^sss i 4 2oi:^ y^srm^mm 

ft 9 ©—£81*. HBJCttaVtra. — ^^*5v>rnm^tt 

*S©5$; (1) . 5fc (2) . (3) . RWt (4) ©& 

[0 0 6 0] X2k«ll<OM*iSK^v^-c»:. 
y K*-f Ml, A2©2o©mP^mflt3l*n*£& 

*L6t>©-ettfc.<* fyKNMl, A2©#3H5©l*3 

A&lcry K^^AJc^lt^mE^aJi-ir tic 
U PWM^^^V^^D-^ 2 o&sasjgv 1 * 

1«©3k «itrru*BO*li«EH-S-»k«rttW-*-sri: 

ffl-rS^lCte. 5fc (2) lC*5tt5T0 6 Odeg (n) CO 
S£Ih]£cAS» r> % mj£mt>®& lOlil «©* t # 9 =i 

[0 0 6 1] ^1^1 ©^E— ^OMtttlll^V'T, 



0p_6 Odeg (n) 

(10) 

[006 21 17© (a) ttffiCdnES&fiTZfcb&fr* 
£#©, 0ix.tfu4g©;*^ y^V^*^6 ucO^-V^ 

flE^^i- 0 07© (b) i*m^a s ^:frfa-c£{kLjfcv>* 

£©*-f y f 6 u^^TOi^«tT a 

( c ) \tnmi^^^hiE^mz^i\^r^tfs<o^ 
^m&^-to m7\c7F-r±o\c. (b) ic^u^m 
(a) <D*ism^mmTax.*) y j>mmz<o 

2 0#fcttg<, Tb = Ta + 2Z^i2), 

<D<%+mj£<D*tsmmT on (a) ©a-^iwwaraTa 

J:0 fc^y K>^A»IIB]Z©10»*:^S<, Tc=T 

[0063] ni7o (d) iimaLa-fk^jwrrs^jsjw 

i nrasv^ *?y v*-{j±wr$z£V)i>m\<^r%Yt 
~*im-r z * ^&^mr$T a.b*m^x^ Td=Ta+z 

&mr$T a {c^^m^-^-^k^m^ 1 1 \z& *> 

^{kSlffl^l 1 WU Tre>Td©^^b, Tre^T 

[0 0 64] «MWjE#i«9^6A^&Kfl:i-6 

= Ta t^oTV^S*ffid^Wlt3SS«^lcSefki-5» 
^ #^»5^^Td=Ta+Yi:^i-6ri:(cJ:D. 

#^»o ^fc, *Rg«IWTdSr— o<o^IiLTTd = 
[0065] 07© (e) «:/h$VNjE^f«J©m^^ 
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[0066] njfe^ i <D«eflF«3Ef bttffin im,« 

^<Otc^ o— * 2*>lsiej£flW*:#<. 

[0 0 6 7] *r-C\ ±iePp^^^-r5/c*ic: > 9J*> 
H^i:UT^>f s^^i^HCTSElIStt:. m$£<D#-^ 

<4 y^>?m^x$>z>. 

[0 0 6.8J.B8.O (d). tXmm&fa&— 7£<0tZ<0\i 

i^Ttll ms<D ( c ) Ic^i-J: 9 tciw^sco^-r 
^^M1SC^8(0 (a) <0uffi&U^8O (b) ODvffi 

if iu^O then Vu* 

[00 7 2] 



3^X^^2^(OPWMj^^lC-r-5^lC 
[0 0 6 9] j£ (3) &tf5£ (4) 0^^^>^ 

&\c^m-czz>mfoi>i* a 7© (d) ^ 

2te£UTfc&V\ HJgflJ 1 OMMMtt, ^5 

#JmHtf&: PMSM) £J8^TI&9IL*: 0 bd>U #35 
V 7**^*^-1? (SynRM) ^*«»»fc*ri,Tfc 

1 <D&lmmEEmW\M& 1 4 ^A^3i-5>o * LT. JS 1 <D 
IWro«E(Httl!Hlft 1411^ ( 1 ) T3fcfc bftfc<fcSfi«l 

It5o (PMSMt*lt6 0SW^ (m^JiSft) 

®ib«£fci»i-a. tot, ro^ct, m^^a 
tectum l^bw^^ixfcm^^-o^^-r 
^momBE ^ oft* nics-^rmE wmzmmtz ^ 

[oo7o] ^fc. rn&mi ic&^xmmvtifi&ft^ 

vFf-f&ffijEtlX 03<D (c) % (d) , Rl* 

x^Mmmm^m (v u *. v v * x v^) om^Tm^, 

(1 1) , (1 2) OJ:5lt«jEtSEEVo*ilJ«»LT 
mflE^jE^n^o ^fc, TI5^ (11) RXJtt (1 

(Vu*) ^^foi:9^cMJE^i^i^$^^LTV^ 

So 

[0 0 7 1] 

[in] 

VgHVa 

(11) 

mi 2] 
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if i u< 0 then Vu* 

[00731 ^(11) SU^ (12) \±3#<Dft<Dl 

*?T?zkK±*)^ -rzzk&^mx 
[oo7 4] ximi *<Dfflwmw.t£&^xi± % 

[0075] «HJS«2»Wc, #359Hc«a^-*tf> 

^£&ta-rs 0 

Ltx ^a^^^mEEtcs^v^T^DmBE (mm 
ig*I-®E/l«») &ftfl«i-s. $£ot\ 21*0! 2 w 

[0 0 7 6] 09 14^^ t^o«!l«lIS«:f ti^- 

2 oMtPttKicjsrt z&mvimm&m 9 k®~©<d . 

^^iJV3 (3u, 3v, 3w) 3&SitlB]£*VCV^o 4 ^ 

J:^*^ ^^3^1*6 (6u, 6v, 6w) £ % T 
<»W yfV^*«7 (7u. 7w % 7 w) £ x 
^f^f^fBu, 6v, 6 w x 7u. 7 w, 7 wIC 

m*fax&mz.&WL£frity<<<*— ks u u. 8 v u. 

8wu, 8ud, 8vd, 8 w d &WiV) £>*VO*$ 0 Jb 

-?$>zm&mm&m®ni 3. sfi2oRjaommw#s 

-C«>6JB2«)H3llDWB£«fl»0Kl 6, «EE»£*R2 0, 
£B2 6#ES:#£>ixT^* e 



= Vu*- V a 

(12) 

[0 0 7 7] £*T, Hi&tfl2<D^e — ^o$o^sic*5rj 
5»f1Mcovvt\ u*B$:flllc£ D^9H-*o 

33rt6®»«F*atfl5tttts«si u*. ^©h^ji km 
wucfiy Yz^i j^n^vf^ * isy\z.^m (®) urm 

BEffi^leJ&l O^b&^mm (Vu, Vv, Vw) 

m^^rtB^j (®) "t-^o flia^Kflsttwaji l^uta 

[0 0 7 8] 

m 2 <DPpiramff «u»isifs 1 6 nm 1 ©sw^^^ 2 

Sr»it-i-SJIWf«!lW«#-«r^-f y^^^*^«OT®»9 
^miE^tBlEJK 1 3«:mi£tti^?lH3^1 OiDtE^ 

[0079] m&mM(om&i±vte<D±wx4 
. 3-zs#$k=F&wm&9 kmm (®) .uxm&mjz&tktii 

' l 6lcA^? (d» $H6 e ^«i»c^4ffi, Isl*5Sti&s 
3 0 0 Or/miiK 15k Hz^)^ P 

wM&3mmmwrtzzkn* mmmm*7&kt£') 1 

8 O^^^l 7 3gOiimt^^o 
[0 0 8 0] 2fclc x H^2ic*5lt^^e— 

<Dticteknnm^-m-z>£?fflffl£tiz. hom 

^^-et^ai tfcBjBSflE^WEtEEE© 1 /2 J: 
V>^ttm^(&tBd 5 fiemiEJC^ UT3tA/T?V^ C t ^ 

JBE^mRWEEO 1/2 J: 9^#V^*&t>m^ut«d^ 
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10 0 8 1] EUkdJ: 9 icm.frf$to$:fflffl1-Z>Z- t\c£ 



9, £2 0ffjtattEEM*EMl 6tt^§igmBEtfcffil§JS&l 
3k:£9&&2ix/c^j£mffi£&eT. ETF&fr<*6 

£<DM£ebemft U 1000[r/niin]t-:fc5tt 
5S»jB«EE«>jWMi«rer[V]. %BE4>B6ftfr»[r/ 

tST^S^bctt. (13) \Z£*)Wm£}lZ> 0 

[0 0 8 2] 
1^1 3] 



0bc= K3 - 5 i n-' 1 7 0 7 e berof / (co • er) } 



[0 0 8 3] it (13) letter* aa*$iE*iSad*bA 
^lRllcSCft;Ufci:SK3=-l-C*>9. «BWA*ft* 
fcjEjfrftlcKflsLfct t K3 = l T $>£o 

[0 0 8 4] #cic, MA 6 Ofiiiii-raBJOBSraSrT 

T 0 6 Odeg (n) 

= T G 6 Odeg (n-1) 

[0 0 8 6] j£ (1 4) lC:fcV^T. K5li6 0l» 
^(DlfjEy^ ^*Cir> 0 , K 5 =0. 05—0. 5^&<Dfe*m 

mBE^^^r^k^^SwirJcii 9, 6 Og^ibBtffi 

[oo8 7] wc. m^<ommmi tmm\c& o) & 

U« (4) SrJB^T, PWJ53Wft©A««rfft*1-*. 
*fc. H2fe^ l £ ^^mffiit^S 2 o r*. 

vamp. m&mj>ftazm2<D&mmEE&m®&i e\z. 

(SPM) Oj§^tt«Eii*A**« = 0 £LTA;ft;**L 

«Vampfc»ffl**tfcitS**e (n) fcfflWCS; 
(5) . * (6) , RV*. (7) d^3*»<0jEK«*B 

4HIEEVu** vv*, Rt;vw*^^>fyfy^ 

[0 0 8 8] £*± x ^ yf^^I^y K*-f 



(1 3) 

9 6 Odeg (n) 6 0^#ii)^O^IEri^ 

(1 4) IcJ: otf^tt^o 

[00 8 5] 
[&1 4] 



{ 1 -K5 • 0bc/6 0} 

(14) 

[0 0 8 9] £Ui<Di7l-ffif££*U IWt5»0!2 

idis^^ h^iftti» • s&^*j£Aiimraai#iim-cfr 

^!td- ^ 2lcSJ<>^fc^-^ (JgJlT, I ?Mtm 

*bct±. 0fH^h^^Jcg<5v>rmj£^g52Od^ 
W^^ixfcmEEii^a (a<0) J^CT^tb^tt 

2oRMDS0E«iJ«i@Kl 6»MSM (13) (DftiiV 
bttS^oslrSALfc^ (15) tcJ:*9(4 

[0 0 9 0] 
115] 
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0bc 

= K6 • s in-' 17 0 

[00 9 1)^(15) tZ&fX* mfat>*3Ejjfat>>tb& 

[0 0 9 2] ttt, 5£ (1 5) lz£ VW-mZMz&ft 
f3xt*bc^f^V>T, (2) frtb*: (7) <D&& 

X *)3&**>a^ I PM<D(H»#»TtB*:ft6. ft*. JbK 

T0 6 Odeg (n) 

= T06 Odeg (n-1) 

[00 94] ^ (16) twifcvvc, nffifcjEjjfafrhM 

£IE;£ftK^fcL;rc£#K3 = lT&5o mi^a* 

^^fpJ^^jE^fRjJc^fbi-^^ttK 4 = 1 K 

0. 3&~3&^<D4£lE£:fT9l§£v K 5 = 0.005—0. 

05fSflE<D«*jfiy**. ^(16) EUfc<DWiflsfcov*T 

mm 2 jc^it ^«n»ttsii6« i ^ mm<D®Mk*& 

[0 0 9 5] Oljffi0y3» ;£^fc£S*^r-^ 

m»a**«r* vxfrbxj y?>rm*&mm\*x 

LTc^. ig^K;*^ y^:/^IW£SBfJrsr tic J: 

[oo96] @n i*^—* t *(D%mmm*^-$-z>*e 

El 1 1 lUS^TPH— ffr»£rttLTfftBH:«l&T5. ft 
HJS^3<0^J^M»c*5lt6^Olil#Srgl Itr 

j&££3 3<D^— * ltt^^— * (S^T) 2 t 

^LtiJ^ ^lctitsi;^5^ixs=i^^3 
(3u. 3v, 3w) £M£lE]3il,TV*£ 0 *Y>v<-^4 



7 e bemfZ (co • e r) } 
(1 5) 

BE^$r^VNr^2 0R)^Il^EEm)»[Hl^l 68:5$; (1 
4) CDftfe*?^^ (16) ^VNT»6 0M1 

[0 0 9 3] 
[&1 6] 



\ 1 -K3 - K4- K5) 

(16) 

yf'^^m^me (6u. 6v. 6w) TW*-{ y 
(7u, 7w % 7 w) ^.#^^5/^ 
^if6u, 6v % 6w % 7u % 7w % 7 wlllig^fpj-e 
M^Ji^^^ixfc^-r^— K8uu. 8vu, 8wu. 
8ud x 8vd, 8 vrd&WttfhfhX^Z* ±M*>4 V 
f ^m^6 tW>f y^W7ll, ^y 

^is?m*&m®&9\z.mifcztixmwis*iz>* 

^0ij3O^— ^CD^J^MI-^. m£Etb^©^10. 
IeJ5Sl3b. ^3 6DfPJnmffi^^T^5^3tDfflira 

So 

[0 0 9 7] £JIT. ^jSfe^3<D^&-^(D^Jffll^®ICj5^ 

mnw\(D^^\z-oi^xm 12^13 zm^xtstw-r 

5o il 20 (a). ~~ (f) JtS^iimo^CQjbffi!! 
^•;f^if6u, 6 v. 6wiTi^^f^ 

-Cty^^^^fil^/jr^o JUT. »*©ft*U:*3V*T 

^Ufc^tPJ^^. li^^ymeu, 6 
^■^^•wwauTv^few-criftv^ fipt> x B3co 



-18- 



wM«^>fyf>^i^6, 7 <Dmm - mm® 

(A : 2 5° ) <D'&^ &$Zfk 6 O&iiigB^&lc;*^ y 
f^*f7v*»f (B : 8 5° ) i"£ 0 
[0 0 9 81 Hi 3liwlS^Ji^^-Y yf^6w 

3(0 (a) r±w^ox>fy^v^^6w^fr$ixfc 
(El 12 OA) co^-f ^^^^Ou^ao^mff 
Vu^iff^tfcD, H13C0 (b) \tt<ObZ (0 
1 2 0A) CD*-* ^^Em<avffiO*£^mEVvOm 
EE&^-e$>6o Hi 3 1^1" J: pic, A©I»r^-{^ 

vJ4»fc8taU-CV^S. Z:(Dtz$>, 013© (a) 

[v]or^-c^bi->5o in© (c) ttwtsmffinwco 
msEStfg£^u hi 3 co (d) Mwtaco^mBEVw 
comjaE^^r^-To mis(o (c) <op i-c^i-,£ttw 
i w^^wtsofct # ^-To @ i 3 

CO (d) CQP 0cO/£liw*B<Oi:fl!i;*^ yf>^6v 
w^0[V]-Cfc5Cfc^tt^6o tot, OVififlf 

Hi3co (d) fcJ5HM;5K:* H3feW3co*3^@ 

■tilJSV^Ttt* H13C0 (d) \Z.m&-V7F-f£ b tcftft 

[0 0 9 9] ftlC, ^jfe^3iCiolt6mJEtU^0Kl 
0. m^^J^l 2, 2Hf&@WEttttlsIf8l 3 blc 
ov^i l 4 tm 1 5 Sr^v^A<*6bl-SiWi"5« H l 

m&miJlsl&l 0Ki&m3 l. SS3 2, s<y 

7r3 3tM$ji5. m&m^m^i 012, «8*mBE 

Vw*|£«i3 1 £&fct3 2tcJ:!>#idLfc&. /<^7 

3 3£^L-cmBEvw* *mjj-rz>. ^7733^0 



s/2fcft*£5#jaEg?:;rr*,> «K*fnHBl2aa 
>v*u_ ^ 3 4 3 4co^A^J(K)coS 

^mE^^i-5«^3 5. J&&3 6. Atf»ft3 7 t 

mM3st. y&vuR-i uco^-r y^y 

/N^u.-</u (h> 304** u^/v (l) <Dm*T*m*}-r 

[0100] il 5 Id&V^T. A P 0 teH 1 2 <DA<D# 
^ v^tc*fJS1-ao 01 SOAPltt^f:*— K8w 

aa^SffiomffiSJBlrasv^-C* £P 1 £riii§L*:^ u 
JUTtoffcEfcfcvvr. r0>J:3fcR®tE#ffl 

&ssp«£io*5te«<K5er*. r©j:5Mt!p« 

lcfcofcr£$r*fctfrr?#6. Mx^ 015^-TSJp 

mjs2coj: 0 \zLn\^mmz.wLfcrz> t ap 1 &&aj-c# 

[0101] ^w^-^ 3 4 0WMtli, 11 51: 

—^34 nmxmw p u^^oiwrattwiBtowaAs 
sr. t^tTv>6^«iSb^v\ ^rr-e. 

tti^fi-^^^^ic. ^^coJtffid^W yfy^tT 

m m*rzn 3(owmm&mmm^ 1 7 coajAis-^^s-^ 

^□y/<i/-^34rip^^;v (L) $rai^L, m 

[0102] wc x 12 1 4 p ic. m^^Jif^ 

m-%*m^z>m&\z->o\,^xwimTz>o ^-tw—z®. 
m^±y>mi&mm<o*%*\mKrrz>. *zx^ m&m 
mm^&i 2id*5^xmffffl^0f§i o^^m^^ixfc 
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met* mi 5 tc^-r t 1 mn&) * ¥<ow>&n 
[oio3] mmms. i ^^ipmjBE 2 a>taam 

(Vs) \ZttSVfrf$1m£tLX^Z>. w^S^S^mEEl 

7u(D^y (sv) % *y (ov) ^Spm^/Sv^ 

(d) fcl^-ripK, Tl^lK (0° —60 
0 ) -mn^WCA- (L) . T4J8F* 1 ] (18 0° -24 

o° ) tiw^v (h) ^oTv^ 0 

«*<0tt«IC*5V^TRWLfcH2 1O (d) <DWr& 

ts&M&m c-efc*»&^tt, t i Mffl-enmmwz 1 
itvs/ 3 £ ft 9 % t 4 mr$xnmmnj£ 1 ht 2 vsx 3 

# < ^ft sm^»ci>m^^^^-- Kiiisas»T-r*T 

lfflWlfc*S^5l*^P 1 v Rt^T4^Klri5^6Bt^P 
4^t±iT?teo 3 K*5^-T\ =i>v<i — *34 

[o l 0 4] &lc. H^M3lc«3it$Rie«J£ttU[5ieg 
13b ICOV^TKM-TS. Et&^EtfcffilEl&l 3bfl 

Sg^m?H4 0fc«r*urv^5. **«3ic*5vvc % m 

2 4rx*i:LTaEfti-afc^ swot 4 o(Dn&\im 

(Vs/2) J:Ut 5 ^:#v>S^HLR]j(ramffio^a»A5#. 



v>6o 

[0105] £UlOJ;pic. litems 3 ©fWtomiE 

1 7 r**NE**iaHR 1 2 ^mwmmm^mtf 
(©) o m^^Jfri^l 2tt x a»«9»«*«:aw 

=» w< u-? 3 4 cDtia^fi-^i- <t *) mm*m\z* 
^tz-tz&M~tz> 0 &mm&&im\5\& 1 3bnt^ 

>^*«M3» 9 b £ ^fc^-r yfy^ttil: 

@Bi7 tenmw 2 -caw L/ti: 5 KLRjewB&stuisiR 

1 3 bd^©gjglE<lf (©) £«E»M2 0a>e>. 

mjE (%bes« • mjBE^&§:) «r«a»-r6. sukoim£ 

10 1 0 6] £l±<D£?\cnMW3l^ 2«<fcLfcBfi 
«BE£B^i&tfA#ttfel&m**&^UTV>*. ©14 
ic^UfcmJEHi^lHl^l o. KjB«E4ftU@Ki 3bf 

3 9I^U^Tib«X44l^ltttdJi^ 2 

^k1f«tt=vtra.— ^jcift5 5&*n"r^: (16) cojug 
*s||Jg$n^o »6«3K:fev^Ttt. 3-Ovtf3*BG>tl 

[0 10 7] Wc, «(E«3fc*5^^aiW^^*^IH 
£P (VEEAttBcSKN) lcov>TI¥L< *-*\ 
(c) JC^UfcwtBO±^-f y^sfm^G 

^ItbUfc^, HI -2 «E> (f) JC^Ufcw^BcoTiBI^-f 2/ 

©^-fyf-^»*OWf te. 112^) (e) 

*vrir*a. ffi3co^«£ft!f«i{BiKi 7«ntS0g2-cift 
wufc«tpjc^ (i7) *m^xmm<o#jz 

[0 10 8] 
[^1 7] 



Tfl 6 Odeg (n) 

= T 0 6 Odeg (n-1) {1-K3-K4-K5} 

(17) 

[0 1 0 9] ^(17) fcjsvvc* mi£<DnmW2tm ^mbt^f ^I1K4 = l Tfc5. K5H«(1 

mzttJEfJ 3 ftHS«EEaBSjEA»fr«r 1 , Rjgfi 6) ORR Htttlc, 6 0«#»*racoai^ vcfc 
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<Df$m<gjmmm'& 1 ^mmmmmm^^x^e 

Mi7it, ft ismsfcffl nii«i3bia*) i^mjE # & 
man* tmh\cm&n&z&fti-tt#>mm£tix^ 

[Olio] £Lho£7ic. H^0y3co^]^fl«. ^ 
A 6>P?M=T 0 6 Odeg ( 

[0 114) 

9 Go) = 6 (m-1) + A 
[oiis] ?mmi knmx&t (is) a 9) 
i££^xmm.£fi<tztiLW.o (m) ic:jscxB«jn«aE*5ff 

mffi«rtt»UfcaK:«KU-c^$n6e (id) fcjgv* 
xm&ifiWtiQZIxZ* (Hi 6 ic^-t-J: 5 lc v Myf^ 

fc. sue o mm&s$mztemm*i&wffl 

So 

[0 116] jE3fe»«ffiffi»<DJ:5*3»^y^^ 

(9sa- 1 8 0 - A.0PW11) 

[0118] ^Ifcfll 3 COf|jgmjE&tiilHl*& 1 3 b 



[Olii] fr*5 x ^»M^^ri^x-^o=3>f/^ 

i-* 0 ^Mtib. mi 2\z.&^x ( ) ft<D&^. mk. 

ff (a) O (3 3 5° ) ^ (b) (O (9 5° ) <E>£&1* 

t£6. 7 <T>7*>( yf^y* $4 $ >^£r — tRIt LT^tt 
V^ 0 H^3<D^W s^V^^We. 7fcl:fc^T, 
T 1 ^^-CttBU^Og) 2 1 Lfc£ b HfrMxJ y^ 

>?mi¥vm&\z<>\,*xW!nLit&. *&m<D%mmu 

[0112] ut. m3<D&tomEEfflwm&i 7{c^ 
xnnzfrzft&tt&xmic^x&w-rz. m^nn 

mmiatt (3) (4) i:^co^ (i 8) t^, 
(19). a^8©»^lv^ft«ttjMfTf5. 

[0 113] 

mi 8j 

/ATPWH 

(1 8) 

[&1 9] 

6 PWM (19) 

i&fE<D*^lcB:. 01 4{c^LfcT^^^^V^^ 

y^-l/ym^nftii *) ^xliB3<0^mE$W 
IhIKI 7^6>BASftfcutB©«««E^»-g:|c*^^ 

T«ni«aEo3E3£^prfBi:*a. m^i 

8 OgrtJCjoVNrmjBE^^OTtg^m^Sesa^ a 

PWM«WfS*PW_ka*«V^T*S; (2 0) ^iU^ttl 

[0 117] 
1^20) 

: PWM_ka (20) 

2\zt6^xm.m^tzx i PM-cii^mEEiii;^ 

^P nc*5V^TVs/2 J:»?^:#<^b. ^P4ld 
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&^x v %/ 2 x o /h£ < sarr * a-aHSbspft-cfc s 0 

So *<D*L#>^ 5£ (l 5) <D*V*y Ytm&ostWl$k 

»t^i±ffi*fcRjrc#s 0 sulk* 9. 

733 OtU^Sr^f^ — * 4 1 <DA/Dtf— M^fiS 
[0 119] 1^09 3^*5^X1*. w4Btf>lfa<D 



l a = V v i or -h i g< 

[0122] 017 K jSVNT. to 0 0 fl^ffiX t S^il 
y * (SynRM) <D^t^oV>X# 

d i d#fg£-r ^mflE^C^o ^<afts&m 

(SynRM) tCfcl^X *>$£&tt# ^t-^ (PMSM) km 

2 1 mmcr -r u mi-* r t k x •? % 

[0 1 2.3].. «H2fc#|4» *&m\c&z^—?<D 

mw 4 ic^^xmrn-r^ mmw4 *>M9vma.n. 
<D&'{$j\^te\,^xwiw Ltz.m&mBi<Dm?v*\z&-3\,^x 

1 2 0^iSm$Offli$rtTV\ *Oit&a5/J>£lv^^ 

[o.i 2 4] nmwi t~m\z % mt&W4oye—* m 

fi8^yf^Sff87c:, ^t-K8uu, 8v 
u, 8wu. 8ud, 8vd. 8wd^|^^-cv^ 



* (pmsm) »c§!LT!fci^ufc# % *&mn 

is^fu-)-*}) ^ffisx*:—? (SynRM) 

[0120)017 (PMSM) tisi* 

7fc*5V^ i dl* 

«L Ldlid^m^^^COiB-f Vy^^V^, Lq 

«q is>r v*. /md, q i& 

^/^m^lCioTB^Lfcfl&fcLq i q, Ld i d $r^D 

trt> v a temjE-<* h A-sr^-r. **5. I a 

ttV&t (21) Icfc9^$*i,5 0 
[0 12 1] 
[t2 1] 



o. m$m-%£{k&mn 1 1, BtfiKEtftiuBKi 3 
c % 1 ^ad®ee$o^iihi^ 1 4 % mffi^$c2o, m 

^^4coR]^qmmw^x-^s^4o^mcE 

ejWE»]fS 5 2 #Klt ^>tbTV>So 
[0 12 5] jHfc«4<Oftfl«KaiCi3V^ *«fc£IC 

m^<Dni&mi\c&\,>xmjivtcmmw*fcb±<.m 
mtfemm mx^ K^^A^t»^mmm^isiisi 

^^r^W-TSo ^UTmi^RlJtmmi3E$iJ^lHl^l 4ftl 

So 

[0126)14 (O^iUEWlHlK 5 2 iC^NtS, f§ 
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«HJ**tfcRfi«BEfc Vs/2 t<D«<Dit««*d^ffi 
[0 12 7] y^^*^SM5EJfc9f* % 

^jmjBE^iH]^ 5 2a>b<ofemflE^vsouict£orc^ 
• mwmmmmm'ifztiz. toe*, -r^<- 

<O»4<Ofitt0«E*J»|ElK5 2tt, ^itE^ira^ 
[0128] — *\ ft 1 ORlAD«EiH«l0K 1 4 

4*frK:HU- SB4©»lni«E«0»lHlK5 2tcS-5v^«M» 

£ v^^ia*. « 1 (o&toW£timmi& 1 4 »cs<5v^t 

1 4tt. iil&oS; (2) ©6 0fl»H*ligK:i!iD^ 
2O[I]ifto£Sas®aj£;ft,5 0 *fc» ft4 0EP;bpmjE$« 
|al& 5 2 Wl^HJEcD^^ b *1t-»miHd»& a -^20 

®EtPJ»@» 1 4 VMift 4 cDBJiO@EE«y^@K 5 2 
jc Jt 9 h tilt b — 2 <D»««refili-5 r t \t X 
■K ft 1 ©PpAumE^IWIalfS 1 4feSVt|*JB4 4>3)jMt 

[0 12 9] JUfi«4^4JV^TW:. * 1 03t*3^* 
^®mi£<a^ b^Ic5^^t 1 2 0gjim£l#P£rl£fT 



[0 13 0] «^0y5» *S8^IC&5^r-*<D 

^T-ia^U^gmm<0^^n^^^V^r 1 2 0g 
^lcJ:»3JE2:^il^J^i$:|I^TUTVN6o Sl9(i^ 

o^0giic:*5^5«^t^Dt><o{c^i 9lcjoV^ 
[0131] WiEoSlttWi twim\t. m&ws<o*— 
<5 0 «8»»ff<D-<>/<-*4icri, H^mM5 

8vu, 8wu % 8ud, 8vd, 8wdd5^^b 

»i o. n$m^mt&tmi k BftswEttmiBi 

ggl 3 d. ft2<DR3*PmE^I»0^1 6. «EE*&3i2 

o. mi<Dmmmmvi^&2 6. mz^mmmm^^ 

5 0 . RT*m 4 cO^mBE^ESS 5 2 e^TVN 

[oi3 2j sit. mmms<ommmm.(ommt-o^x 
mf\? t ttiizm-i^ttffimwiftn* mm<D$mm 2 ic*5 

[0 13 3] mM^b^l^a^^tvfci:#. ft2^R} 
^nmEE^WESS Hft, ft l oSBrSBn&frft 2 6 

§si 3 dtt«jB«E*ttffi-r*i m2o^m 

JE^J«J[Bl^ 1 6 ft. *WUfc»fimffi«-^«EE»^ffl2 

6 9 KSlii • jS»r(0^^ s>^>^*>r ^ >^€r*i-«DW 
{t^^mJBE^ ^-T yfy^*f»0» 9 icA 
^3t5o y^V^*-^aeiBlBlK9ttSIR«CPWM«r 
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[0134] wmw£&m\B\& i 3 d frbmjj zntzm 
mn&com* p ^ ics<5 < sf§ 4 co^finmfiEmi^iHi^ s 2 

SttDttEftlttlBlB 5 2 WLRSmEE<0«ffi^ra^S< % n 

K 1 6 tta«#^»^l£rmfca^fc J: ? icttKtt* 
fc. B 2 <D^miE^[Bj^ 1 6fcJ:5*fl*PHt* RS« 

Kifl 5 ic^t^Ttt. 1 (omm&m^m&em&m 
<ktt±%^m&\a^ s& 4 o>fmti&M9m& 5 2 icg 

[0135] Hffifl 5 Idlfctt SR&mffiSfcffllUlg 1 3 d 
tt, % 2 ^BlADttEE^® 16^4 «)«BEftM^ifc 5 2 

<i4) \z£QmM£*izeo&&W)mmz£*>, *fc 

*0lHM*»&Mlcmf'?&*. rcoipjeio— ^20 
SICaBa««-r 9 w £ «c J: 9 , !£2fe#J 5 oMMMI 
tt. *2WRJAD«E©1^IhIK1 6&6in±ilS4(DB)il« 
2<0ift>P>3&»O«»#atrfHB$*S. 

[0 13 6] 

[0 13 7] ^oMSIflULlfce— ^» 



yMi, 3ISS«2^*5ir^T!ft9iUfcJ:5l^tt«ao^* 

wbxHiaimBE^a»i-5jii2<o«BEa»#s. fcsv^ 
(ommmmmf® sa/mskl-t * - 1 #pt» t * 9 * 

[0 13 8] *Wn<D*:— ? <DfflW&&RXf*r— $ 

<om 4 o>n&fflffl^fktmmmwLx% si 1 otEi^ 

[Bl] ^Wl^Slllifeeillcfe^S^—^n.^y h 

»J&H"C*)S. (a) ttHJfe^Jl IC^It^^^^^V^ 
So (b) ttHJgfiRmr*5ltSX>f y^rm*7 uO 

»5i -iSWfo^-f 5 v^Sr^-rtt^HT?*)©. ( c ) « 
Vu^TtOT-Cfc^o (d) HtS616«yifc*5y5« 

fc^o (e) 

(f) HLHtS^l Jd*5ltS@3© (e) \Z7F^-ft&mc 

[©5] H^l tC^*t50 3<D (e) IC^Lfc^m 
i&^i^^r^-f'o 
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(b) tenmwi\z&vz^&^fa<ow&<of& 
+nEE*7Ftm£m-?*>z> 9 (c) ttius^ucfcrts 

'-t-iWBBT?*>s. (a) r^ms^i tciioJt^m^^ 

m^-^«{b«r 3 Wlllt-«#fi8«IISIS:^i-H-efcS. 
(e) IC^lt^m^^^^^jE^ic^ 

[08] lim^yi^*3^S^^y^V^^(D^ii-^| 

^r(0^-r ^ v^«r^i-»^g|-e*>5 0 (a) tiMfim 

ra*>*>r ^v^&Fi-sHMrcfc*. (b) i*j£Megi 
s ^^*r*i- «t^@-c*>a. (c) ttjiiswiic 

^^^^^f«iT^5o (d) H:*flS«lK:*5 
[0 9] ^^<OHJ£«rj2(C*5ltS^-^«y hOl 

mi 1 ] ^wcommms^tertz^—f^^y h<o 

^7u, 7 v. 7 vr<Dmm-mm®W<D*'(5Ll'y$:7J* 

[013] njfe^3^^5^-r/KD$sT-mBE$r^-rs? 
^0-cfe^ (a) nmmm3\z&ttz&*mmvu<D 

■mBE«^S:^-r®^fc*. (b) tt|£l£fcl3K*5i*S*S& 
^!EVv(D^E»^fflT$>5 0 (c) nUl&M 
3l^lt5w*oWK«^Sr*i-Ba"C*>e. (d) ttH 

[014] **«3fc^ltS«JEWAliIISl0, «mr 
WWl 2. JUARjg«EESfcailE]I& 1 3b©ITOM 
£§0TifeS o 

[015] H3feW3Jcfclt^*SB-«JBEtS^mS^ 



[016] *«£«3|cfe^SjEK8«J0EOH]JO^«>«BE 

[017] n^^93tcio^sia^t^-^^^-m 

[018] m&W4\ZteVZ^—fzi-^yh<7m&*^ 

[019] 3U6«5»c*5ltS^— HDffi/Mr** 

[020] v&<Dmfflmmz.&ttz>*4 v^s**=*o> 
mm •imi<»*j^is7*7F'tw&mt. ^-f^o^ 

[02 1] «3fe©«!l»SSfc*5l^5^-f yf-V^*-?© 

«ffi«:*i-««Bn?*^. (a) - (f) l£tt*«>MM 

u, 7v x 7w£>»gii -'2Mf0>^<f£ v^£^i-0-C£> 
5o (g) - (i) fiffefeco^lftKjafcfeltSiSfr^SBE 

[022] &&<Dfflmgim<0 1 2 0fta«Klj3it^*a» 

1 * 

2 ^ 

3 

5 tiemi 

9 ^yfy trm+mmte 

1 0 misai^iHi^ 

1 1 tmifttkum 

1 2 m*WKtt 

1 3 i§j&mjE«aii5i?& 

14 JH 1 0ftftl«BE$yffl[5]& 

16 ^2 OPPJDmffiMfflilelK 

17 si 3 o^mffi^iHjss 

2 0 

2 6 * 1 o%»H8ri9»^*B 

5 2 14 0RUD1UEH9PIbM 
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